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; YAMAHA 
YMz284 


Software-controlled Sound Generator 
(SSGL) 


OVERVIEW 


The YMZ284(SSGL) is a melody and effect sound generator LSI, having square wave, noise and envelope genera- 


tors. 
The YMZ284 is packaged in 16-pin DIP with easy control, eliminating the I/O port and improving CPU interface 


from the YM2149 (SSG). 


Mi FEATURES 
@ Three sequence square wave generators and one noise generator, software-compatible with the YM2149(SSG) 
@ 3 built-in 5-bit D/A convertors and mixed output 
@ CPU interface through “CS, /WR control signal and 8 bit data bus 


@ Wide voicing range of 8 octaves 
@ Smooth attenuation by wide dynamic range envelope generator 


@ Power down mode 
@ +5V single power supply, silicon gate CMOS process 
@ 16-pin plastic DIP(YMZ284-D) or 16-pin plastic SOP (YMZ284-M). 
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HIPIN OUT DIAGRAM 


ON DO FP Won —- 


Top View (16pin DIP, 16pin SOP) 


Mi PIN DESCRIPTION 


/WR |__| CPU interface Write enable 

ACS CPU interface Chip select 
CPU interface Address/Data select 
+5V power supply 
D/A convertor output for SSG 
Ground 


Master clock input 


Initial clear input 

CPU interface data bus (MSB) 
CPU interface data bus 

CPU interface data bus 

CPU interface data bus 

CPU interface data bus 

CPU interface data bus 

CPU interface data bus 


Note) I+ : Built-in pull-up registor 
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MIBLOCK DIAGRAM 
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MIFUNCTIONS 

1. oM 
Master clock input pin. 
Frequency is 1MHz to 4MHz. 

2. DO~D7 
8 bit data bus. 

3. /“CS:/WR:A0 
Control write address and data from 8 bit data bus. 


Address write mode 


4. JIC 
‘L’ level resets the system clearing all register values. 

5. SO 

Analog output pin 
6. VDD 

+5V power supply pin 
7. GND 

Ground pin 


MEFUNCTION DESCRIPTION 


All functions of SSGL are controlled by the 15 internal registers. 


Music generator ........-...06 Generates square waves of a different frequencies for each channel (A, B, and C). 
Noise generator... Generates pseudo-random waveforms (variable frequency). 

MIKO fircctaxcustesscrvanatennsescatnese Mixes 3-channels (A, B, and C) music and 1-channel noise generator output. 
Volume control ................05. Constant level or variable level is given for each of the three channels (A, B, and C). 


Constant levels are controlled by the CPU, and variable levels by the envelope generator. 
Envelope generator............. Generates various types of attenuation. 


D/A CONVEMON scscisscsivpesszenecd Outputs mixed analog signal. 
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MEREGISTER ARRAY 


[ADDR [Funan | D7 [DS | DS] DA | DS] 2] >I] DO, 


$ 02 8 bit fine tone adjustment 
Channel B frequency - - 


8 bit fine tone adjustment 
Channel C frequency : : 
$ 06 Noise frequency | 5 bit noise frequency 
= 
$ 07 Mixer setting 


$ 08 Channel A level a #§#§#§£53zz£E LI LO 
$0A | Channel C level — 

$ OB 
$ 0C 
$ 0D 


$ OF 


LP wn 
= S 


8 bit fine adjustment 


Envelope frequenc 
ia 8 bit rough adjustment 


Envelope shape 


Control power 


Note) 1 ! D7, D6, D5, and D4 bit of register $0F must be ‘0’. 
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MEREGISTER FUNCTION 
@ Music frequency setting (00~$05) 


The frequency fr of the square wave 


[p7 [bs [5 [4 [03 [oz [o7 [D0 


$00 (CH-A) 
$02 (CH-B) 
$04 (CH-C) 


generated by each music generator (A, 
B, and C) is calculated by the following 


equation. 


feasier 


fr = ————_——_ $01 (CH-A) 
32TP 


$03 (CH-B) 
$05 (CH-C) 


fatasier 18 the frequency of master clock. 
TP=TP11 *2''+TP10* 2'°+TP9 * 2°+ TP8 * 2°+ TP7 * 2’+ TP6 * 2°+ TPS * 2°+ TP4 * 2*+ TP3 * 2'+ TP2 * 2?+ 
TP1 *2+TPO 


@ Noise generator setting ($06) 


The noise frequency fx is calculated by 
the following equation. 


femaster 


fis 
32NP 


feaser 18 the frequency of the master clock. 
NP=NP4 * 24+ NP3 * 2'+ NP2 * 2?+NP1 * 2+ NPO 


@ Mixer setting ($07) 


[or [os [os [oa [os [or [or Jor 


Setting ‘0’ enables sound output. 


Mixed sound is output when both Noise 


and Tone outputs are set for the same 


channel. 
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@ Volume control and D/A convertor ($08~$0A) 


The audio output level from the D/A 


convertors for the three channels (A, B, $08 (CH-A) : 

and C) is controlled as follows. § 

When M=0, the output level is deter- 09 (CH-B M ta 12 Ll Lo 
mined by the 4 bits of L3, L2, LI and $0A (CH-C) 


LO. 
When M=1, the output level is determined by the 5 bits of E4, E3, E2, E1 and EO of the envelope generator of the 


SSGL. (This output level is variable as E4~ EO change over time.) 
When the maximum amplitude of the 5-bit D/A convertor is normalized to 1V, the output levels shown in Fig.1 are 


obtained. 


(7 [bs [bs [D4 [D3 [D2 [1 [DO] 


Normalized voltage TT 15 31 


841 


107 


Period of envelope 
(1/fe) 


Fig.1 Output level of D/A convertor 


The left half of the diagram shows fixed levels set by L3, L2, L1 and LO bits. 
The right half of the diagram shows output levels set by E4, E3, E2, El and EO bits. 
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@ Envelope frequency setting ($0B~$0C) 


[7 [ps [5 [ps [D3 |b? [PI [DO] 


|e i rae no 


[7 [bs [BS [D4 [D5 [D2 [D1 [vd] 


faaser is the frequency of the master clock. 


EP=EP15 * 2° +EP14* 2"+EP13 * 2" +EP12*2”?+EP11 * 2" +EP10* 2" +EP9 * 2’ +EP8 * 2°+ EP7 * 27+ 
EP6 * 2°+ EPS * 2°+ EP4 * 2*+ EP3 * 2° + EP2 * 2?+EP1 * 2+ EPO 
The period of the actual frequency fea used for the nvelope generated is 1/32 of the envelope repetition period (1/fe). 


The envelope repetition frequency fe is 
calculated by the following equation. 


faaster 
fe - ——______ 
SI 2EP 


@ Envelope shape control ($0D) 


The envelope generator counts the enve- pots MP 


lope clock fea 32 times for each envelope 


pattern cycle. The envelope level is . : : CONT | ATT | ALT | HOLD 
determined by the 5 bit output (E4~E0) i ~C : 


of the counter. 


The shape of this envelope is created by increasing, decreasing, stopping, or repeating this counter. 
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@ Volume control and D/A convertor ($08~$0A) 


The audio output level from the D/A PE Ee a eee 


convertors for the three channels (A, B, $08 (CH-A) oT 
and C) is controlled as follows. $09 ( = 
When M=0, the output level is deter- 09 (CH-B eee es 
mined by the 4 bits of L3, L2, L1 and $0A_ (CH-C) ee 


LO. 
When M=1, the output level is determined by the 5 bits of E4, E3, E2, El and EO of the envelope generator of the 


SSGL. (This output level is variable as E4~ EO change over time.) 
When the maximum amplitude of the 5-bit D/A convertor is normalized to 1V, the output levels shown in Fig.1 are 


obtained. 


Normalized voltage ¥ 15 31 


841 


107 


Period of envelope 
(1/fe) 


Fig.1 Output level of D/A convertor 


The left half of the diagram shows fixed levels set by L3, L2, L1 and LO bits. 
The right half of the diagram shows output levels set by E4, E3, E2, El and EO bits. 
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Below envelope types are selected by CONT, ATT, ALT and HOLD setting. 


ee 
oe 


| 1/fe le Repetition period of envelope 
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MBELECTRICAL CHARACTERISTICS 


1. Absolute maximum ratings 


Symbol 
Power supply voltage [fowersumir vole __1_Ve_{ — = 0:3 = "20 a 


| Input voltage voltage —0.3 ~ Vop+0.3 


Te = 50 ~ 125 


2. Recommended operating conditions 


[operation tmperanre | Tw | 0 | 25 | 7 | -o_| 


3. DC Characteristics (Conditions : Ta = 0~70 C, Voo = 5.00.25V) 


}___ltem_| Symbol | __Condition __[ Min. | Typ [| Max. | Unit | 


Input highlevel voltage 


Input lowlevel voltage 


Input highlevel voltage 


Input lowlevel voltage 


Input leak current 


Pull-up registance 


Input capacity 


Power supply current 


Note) *1: Applied to all input pins except /IC. 
*2: Applied to /IC. 
* 3 : Applied to all input pins. 


4. Analog Characteristics (Conditions : Ta=0~70C, Voo=5.0+0.25V) 


Analog output voltage | Vom [| #1 | 50 | mo | 90 |v 


Note) *1: Applied to SO pin. Maximum volume, Ri=1k (0, peak to peak. 
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5. AC Characteristics (Conditions : Ta = O~70C, Voo = 5.0+0.25V) 


Pwraserciocktrequeney———SSSC—=~—~—siSSP SS 


tk 


Fadires suptine ———SSSSSCSCS~S~S~sC ws] 


6. Timing diagram 


(1) Master clock timing (2) Reset timing 
ticw 
¢M 
/\C 
tr 
1A tc 
(3) CPU interface timing 
tas tay tas tax 


———————— in 
Ha] 


~ = be 
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@ EXTERNAL DIMENSIONS 
@ YMZ284-D 


Notch or 1-pin index mark 


2.54 F 


0.48 eile 


@ YMZ284-M 
P inn. TT th I 
(me Ce 
ae 


5.30+0.2 


LU du ut en 
N 
1 8 pe: 2 . . 
-= +| Lead thickness : 0.15+0.10 
+1 2 
er 7.80+0.30 
| P—1.27TYP Neier ors te UNIT : mm 


The specifications of this product are subject to improvement changes without prior notice. 


AGENCY ——____—_— — YAMAHA CORPORATION —— 


Address inquiries to : 

Semi-conductor Sales Department 

@ Head Office 203, Matsunokijima, Toyooka-mura. 
Iwata-gun, Shizuoka-ken, 438-01 
Electronic Equipment business section 
Tel. 0539-62-4918 Fax. 0539-62-5054 

@ Tokyo Office 2-17-11, Takanawa, Minato-ku, 
Tokyo, 108 
Tel. 03-5488-5431 Fax. 03-5488-5088 


@ Osaka Office 3-12-9, Minami Senba, Chuo-ku, 
Osaka City, Osaka, 542 
Shinsaibashi Plaza Bldg, 4F 
Tel. 06-252-7980 Fax. 06-252-5615 
@ U.S.A. Office YAMAHA Systems Technology. 
981 Ridder Park Drive San Jose, CA95131 
Tel. 408-437-3133 Fax. 408-437-8791 
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